The prevalence and difference in likely indications of urinary catheterization (UC) in treatedand-released emergency department (ED) visits between men and women are currently unknown. Methods: This was a cross-sectional analysis using the 2013 National Emergency Department Sample for all treated-and-released visits in persons aged ≥18 years. The prevalence of conditions associated with UC visits in men and women were identified. A hierarchical ranking was used to categorize diagnosis codes identified during ED visits into clinically meaningful categories to assess conditions for UC. Results: In 2013, there were 87,797,062 treated-and-released ED visits in adults. The rate of UC in treatedand-released ED visits in adults was 4.3 per 1,000 visits, with 6.5 per 1,000 visits in men and 2.7 per 1,000 visits in women. Using the hierarchal ranking, a higher proportion of UC visits in men were coded for acute urinary retention, and a higher proportion of UC visits in women were coded for neurologic, cognitive, and psychiatric conditions. Conclusions: The rate of UC in treated-and-released ED visits was higher in men than women, and UC rate increased with age. The heterogeneity of conditions coded in UC visits in women compared with men may suggest more potentially avoidable UC in women in the treated-and-released ED population. If confirmed, this would suggest opportunities for quality improvement in the ED to prevent overutilization of urinary catheters.
Urinary catheterization (UC) is a common intervention performed in the emergency department (ED) to drain the urinary bladder. 1 Because of the risk for catheter-associated urinary tract infection (CAUTI), there are conditions considered appropriate for UC [1] [2] [3] [4] [5] [6] [7] [8] [9] and other conditions when UC is not necessary or even inappropriate. 1, 3, [5] [6] [7] [8] [9] The literature regarding UC in the ED focuses on patients who are subsequently admitted to the hospital, which is likely because of the financial incentive aimed to reduce hospitalacquired infections, such as CAUTI, by ceasing Medicare reimbursement for potentially preventable infections acquired during a hospitalization. 10 Multiple studies show higher rates of urinary catheterization, and potentially inappropriate urinary catheterization, in women compared with men in ED patients subsequently admitted to the hospital. [11] [12] [13] UC utilization has also been noted to vary by region, with significantly higher use in the Western United States. 14 Interventions have been developed to reduce potentially avoidable UC, and therefore reduce subsequent CAUTI among hospitalized patients. 7, 8, 11, 15 However, use of UC in treated-and-released ED visits remains unexplored.
Urinary catheter use among patients who are treated-andreleased from the ED is a potential quality concern. As with hospitalized patients, these patients are at risk of CAUTI while the burden of their catheter management is placed on outpatient providers. We sought to assess the prevalence of UC in these patients, determine if men and women received UC at different rates, and assess for potentially avoidable UC comparing men and women using a national sample of treated-and-released ED visits.
MATERIALS AND METHODS

Study design and setting
We performed a cross-sectional analysis of treated-and-released ED visits in 2013 using the National Emergency Department Sample (NEDS) database. The NEDS database is made available to researchers by the Healthcare Cost and Utilization Project and provides billing information on ED encounters. The 2013 database contains data from 30 different states, 950 hospital-based EDs, and nearly 30 million ED visits on approximately 22% of the 135 million visits to acute care hospital EDs. 16 Hospitals were sampled for inclusion in the NEDS based on 5 strata, including geographic region, trauma center designation, urban-rural location, teaching status, and hospital ownership.
Deidentified patient-level data in the NEDS include ICD-9-CM diagnosis codes, Current Procedural Terminology, Fourth Edition (CPT-4) codes, admission and discharge status, patient demographic information, expected payment source, and hospital characteristics.
Selection of participants
Treat-and-released ED visits in men and women aged ≥18 were included using the Type of ED event (EDEVENT) variable. Visits with missing age or sex, visits with duplicate encounters, visits that resulted in hospital admission, visits with transfer to a short-term hospital, or visits resulting in death were excluded.
The prevalence of UC was identified using CPT-4 codes 51702 (Foley catheter insertion of temporary indwelling catheter simple) and 51703 (complicated catheter insertion). Visits coded with either of these CPT-4 codes were classified as a UC visit.
Study covariates
Patient-level covariates, including age, primary payer, quartiles of median income by postal code, and disposition at discharge, along with hospital-level covariates, such as hospital region, teaching status, trauma status, and hospital location, were evaluated to compare characteristics of UC visits in men and women. 17 To identify conditions potentially associated with UC, all ICD-9-CM diagnosis codes in UC visits were categorized using the Healthcare Cost and Utilization Project Clinical Classifications Software (Agency for Healthcare Research and Quality, Rockville, MD). Conditions coded in >1% of UC visits were identified along with conditions potentially associated with UC based on clinical knowledge (available on request). Conditions were further classified into clinically meaningful categories, including acute urinary retention (AUR), lower urinary tract symptoms (LUTS) without AUR, surgical conditions, neurologic conditions, cognitive conditions, psychiatric conditions, kidney conditions, and other medical conditions. The proportion of visits coded for individual conditions potentially associated with UC, along with the proportions of UC in clinically meaningful categories, were assessed. Clinically meaningful categories were ranked in a hierarchical fashion to identify the proportion of visits coded for each condition category in the following order: (1) AUR, (2) LUTS without AUR, (3) surgical conditions, (4) neurologic conditions, (5) cognitive conditions, (6) psychiatric conditions, (7) kidney conditions, (8) other medical conditions, and (9) visits not categorized into any of the these conditions. Visits were only counted once because when a UC visit was coded in multiple categories, the higher hierarchal category was the condition most likely associated with UC.
Statistical analysis
Differences in patient-level covariates, hospital-level covariates, and conditions associated with UC were assessed in UC visits between men and women using standardized differences because they are independent of sample size. 18, 19 Standardized differences >|0.10| were considered meaningfully different. 20 All data were weighted to calculate national estimates. Statistical analyses were performed using SAS version 9.3 (SAS Institute, Cary, NC). The Washington University Human Research Protection Office granted exempt status to this project.
RESULTS
In the 2013 NEDS, after applying the sample weights to obtain national estimates, there were 87,797,062 treated-and-released ED visits in men and women aged ≥18, with 36,487,337 ED visits in men and 51,309,725 ED visits in women. The overall rate of UC among treated-and-released ED visits was 4.3 per 1,000 visits. The rate of UC in treated-and-released ED visits was higher in men (6.5 per 1,000 visits) than women (2.7 per 1,000 visits) and increased with age in both men and women ( Table 1 ). The rate of UC was highest in the West at 6.5 per 1,000 visits compared with the Northeast (3.6 per 1,000 visits), Midwest (3.0 per 1,000 visits), and South (4.4 per 1,000 visits). Of the UC visits in men, the CPT-4 codes used were 51702 (97.5%) and 51703 (2.5%). In UC visits for women, the CPT-4 codes used were 51702 (99.0%), and 51703 (1.0%).
Patient-level and hospital-level covariates
The hospitals in a similar proportion of ED UC visits between men and women were classified as teaching and trauma centers ( Table 2 ). There were differences in patient demographics and hospital location covariates in UC visits in men compared with women (Table 2) . Mean age at the time of UC visit was higher in men than women. Higher proportions of UC visits in men resided in the highest income quartile postal codes, had a routine discharge, and used hospitals located in a metropolitan area compared with UC visits in women.
Higher portions of UC visits occurred in women who were uninsured or insured by Medicaid, resided in the lowest income quartile postal codes, and transferred to another type of facility (eg, skilled nursing) or discharged to home with home health care.
Medical conditions associated with UC
Underlying medical conditions associated with UC in treatedand-released ED visits in men and women are described in Table 3 . Compared with women, a higher proportion of UC visits in men were coded for AUR and conditions that comprised LUTS. Higher proportions of UC visits in men were coded for surgical conditions compared with women, whereas higher proportions of UC visits in women were coded for cognitive, psychiatric, and medical conditions compared with UC visits in men (Table 3) .
Hierarchical ranking of conditions associated with UC in men and women
Because ED visits can have multiple coded conditions that may be associated with UC, the code categories were ranked in hierarchal fashion to determine the relationship between the most likely conditions associated with UC in men and women (Table 4) . Compared with UC visits in women, a much higher proportion of UC visits in men were coded for AUR. Compared with UC visits in men, there were higher proportions of LUTS without AUR, neurologic conditions, cognitive conditions, psychiatric conditions, kidney conditions, and medical conditions in visits in women coded as the most likely indication for UC. Nearly 1 in 5 UC visits in women were not categorized into any of the conditions included in the hierarchical ranking compared to 5.1% of UC visits in men (Table 4) .
UC visits in men and women were also stratified by age and further assessed for the hierarchical ranking of conditions likely associated with UC (Table 4 ). The proportion of UC visits coded for AUR increased with increasing age in men until age 60-79 years, with a smaller percentage coded for AUR in the age category ≥80 years. The proportions of UC visits coded for cognitive conditions increased with increasing age in women and increased to age 65 years and then flattened out in neurologic and medical conditions. The highest proportion of UC visits coded for cognitive conditions was in visits in younger men aged 18 to 39 years, whereas in women the proportion increased progressively with increasing age.
Non-AUR UC visits between men and women
Because UC for AUR was much more common among men than women, we compared the other reasons for UC between men (n = 96,409) and women (n = 107,354) after exclusion of visits coded for AUR. The proportions of UC visits coded for LUTS without AUR (49.8% vs 30.0%) and surgical conditions (11.2% vs 6.2%) were higher in men, whereas cognitive (12.1% vs 7.4%), medical (10.3% vs 4.7%), and other uncategorized conditions were higher in women.
DISCUSSION
Treated-and-released ED visits with UC in men were more often coded for AUR and LUTS, whereas such visits among women were more often coded for cognitive, psychiatric, and medical conditions. Additionally, a higher proportion of UC visits in women were not categorized into any of the conditions included in the hierarchical ranking compared with men. After removal of visits coded for AUR, the proportion of UC visits associated with cognitive, psychiatric, and medical conditions among women did not change.
The overall UC rate of 4.3 per 1,000 visits translates to >450,000 urinary catheters placed in treated-and-released ED visits in 2013. This rate of catheterization is lower than prior estimates. 12 Using the National Hospital Ambulatory Medical Care Survey (NHAMCS) data from 1995-2010 to assess the prevalence of UC visits as determined by the survey question "mark all procedures provided at this visit" with a choice of bladder catheter, Schuur et al found that 1.6% of all discharged ED visits were associated with UC. 12 The higher rate of UC using the NHAMCS data may be because of possible inclusion of straight catheters for urine specimen collection to identify UC, which was not done in our study because we did not incorporate CPT-4 code 51701 (insertion of nondwelling bladder catheter [eg, straight catheterization]).
Older age and Medicare health insurance (another marker of older age) were associated with higher rates of UC visits in men than women, likely because of the higher prevalence of AUR and LUTS without AUR in men. Older men requiring a UC are more likely to be coded for AUR and LUTS without AUR than older women because of the increasing prevalence of benign prostatic hyperplasia in men. In women, UC appears be because of more varied causes beyond AUR and LUTS, which may not be specific to older age. Fakih et al reported a higher number of reasons for utilization of UC in women compared with men in the ED subsequently admitted to the hospital because only women received UC for sacral ulcer with incontinence, palliative care, emergency and nonemergency ultrasound of the pelvis, patients' request, and urinary specimen collection NOTE. Values are n (%) or as otherwise indicated. Variables within each condition with a standardized difference <|0.1| not shown in the table include the following: LUTS without AUR (dysuria, urinary incontinence, irritative symptoms, obstructive symptoms, urinary tract infections, calculus of bladder, bladder/urethral injury, and other diseases of bladder and urethra), surgical (complications of surgical procedures or medical care), neurologic (Parkinson's disease and paralysis), psychiatric (schizophrenia and other psychotic disorders, alcohol-related disorders, and substance-related disorders), kidney (acute and unspecified renal failure, chronic kidney disease, calculus of urinary tract, nephritis, nephrosis, renal sclerosis, cancer of kidney and renal pelvis, and other diseases of kidney and ureters), and medical (diabetes). AUR, acute urinary retention; LUTS, lower urinary tract symptoms; N/A, not applicable. *Individuals can be coded for >1 condition. † Based on ICD-9-CM (available on request). ‡ Without AUR.
Table 4
Hierarchical ranking of conditions associated with urinary catheterization in men and women within this population. 13 Moreover, a larger percentage of women compared with men (19% vs 13%) were identified as having an unknown reason for UC. To our knowledge, prior to our study, variability in apparent UC between men and women in a treated-andreleased ED population had not been explored.
The differential use of UC in men and women may suggest that not all UC is being used appropriately. We found that a higher proportion of UC visits were coded in men compared with women aged ≥18 years. In contrast, previous studies evaluating ED visits resulting in hospital admission found a higher utilization of UC in women. 12, 13 In the study by Schuur et al using the NHAMCS, women admitted to the hospital were 29% more likely to have UC in the ED than men, after adjusting for patient and hospital characteristics. 12 Fakih et al evaluated all patients in the ED subsequently admitted to the hospital during a 4-week period in a tertiary care teaching hospital in the Midwest. 13 In that study, women were significantly more likely to be catheterized in the ED than men (13.7% vs 9.5%, respectively). The higher proportion of UC visits we found in men compared with women is likely caused by a higher proportion of uncomplicated AUR attributed to benign prostatic hyperplasia in men, which may not routinely require hospitalization.
We explored conditions associated with UC to assess appropriate and potentially avoidable indications for UC. In the treatedand-released ED population, there should be relatively few indications for placement of a UC, with AUR being the most prominent condition. This is consistent with our results because 60% of visits with UC in men were for AUR, and an additional 20% were for LUTS when AUR was not coded. In contrast, AUR or LUTS was present in less than half of the visits for women, whereas the proportion of visits coded for cognitive conditions and not categorized into any of the conditions included in the hierarchical ranking was higher than in UC visits in men (37% vs 8%). These differences in the conditions considered potential indications for UC visits in men and women may suggest that a higher proportion of UC may have been potentially avoidable in women than men.
Although appropriate use of UC has not been explored in a treated-and-released ED population, previous analyses in patients subsequently admitted to the hospital suggest that women are more likely to have a potentially avoidable placement of a urinary catheter in the ED than men. 11, 13 In a Midwestern community teaching hospital, 100 consecutive patients who had a urinary catheter placed in the ED and were subsequently admitted to the hospital were assessed for appropriate use of UC. In this analysis, 68% of the women were catheterized for a potentially avoidable indication compared with 38% of men. 11 In the study by Fakih et al, women admitted to the hospital were significantly more likely to receive UC in the ED for a potentially avoidable indication than men (35.8% vs 20.8%, respectively). 13 In that study, women ≥80 years were also significantly more likely to have a potentially avoidable indication for UC than younger women (48.3% vs 29.8%, respectively), but there was no difference in potentially avoidable use in older versus younger men. We found similar results examining the treated-and-released ED population.
In our study using the hierarchical ranking to assess likely indications for UC, the difference in UC visits for cognitive conditions was more pronounced in men than women aged 18-39 years, and in women compared with men aged ≥80 years. In both visits for men and women, there were lower proportions of AUR and higher proportions of neurologic and cognitive conditions in treated-andreleased ED visits that resulted in transfer to another type of facility compared with routine discharge. Based on these results, a larger proportion of potentially avoidable indications for UC may exist in visits discharged to locations other than home. This may lead to an increased risk for CAUTI in these patients, resulting in subsequent return visits to the ED and potentially hospitalization.
Our study had some limitations because of the observational nature of the data that were collected for the purpose of reimbursement. ICD-9-CM diagnosis codes were used to assess potentially avoidable use of catheterization; however, we could not discern the true reason(s) for UC without access to medical records. ICD-10 codes may allow for better elucidation of appropriate and inappropriate indications of UC in future studies using administrative data. The NEDS database consists of encounter-level rather than patientlevel data; therefore, it was not possible to identify multiple encounters for individual patients. In addition, we could not determine if patients had a urinary catheter in-place prior to arrival in the ED (ie, underwent urinary catheter exchange), or if they were discharged with the urinary catheter in place. The rate of UC visits for patients in the Western United States was the highest among all, suggesting possible regional differences in practice patterns. 16 A cross-sectional study using the Comprehensive Unit-based Safety Program (CUSP): Stop CAUTI initiative assessed appropriate use of UC in patients hospitalized in 726 hospitals across the country. 14 In that study, patients in the West were less likely to be catheterized for an appropriate indication compared with other U.S. regions. Our finding of higher rates of UC in patients in the Western United States in a treated-and-released ED population suggests that UC practice patterns are not isolated to only one area of the hospital.
CONCLUSIONS
Overall, the prevalence of UC in treated-and-released ED visits was higher in men, with many differences between men and women in the likely indications for UC. More than three-quarters of visits with UC in men were coded for AUR or LUTS compared with 45% of visits in women. In the hierarchal ranking, the heterogeneity of likely indications in treated-and-released UC visits in women compared with men suggests that a higher proportion of UC in women was potentially avoidable. Our analysis of likely indications also suggests a higher proportion of potentially avoidable UC in visits in patients transferred to a nonhospital facility. Our results suggest that quality improvement projects may be needed to reduce potentially avoidable UC in the ED, particularly in women and patients transferred to another type of facility.
